Recently, variable speed drive systems of synchronous motors by inverters are widely applied to the mechanical drives and motion control in factories, offices, homes, etc. High frequency switching operation of the inverter over 10 kHz is increasingly employed for generation of lower acoustic noise. However, it results in increase of high frequency oscillatory currents such as leakage current to the motor frame (common-mode current), which interferes other electronic equipments, and high frequency line-to-line current (normalmode current), which gives severe voltage stress to the motor windings.
In this paper, the high frequency oscillatory currents were observed with the experimental system. Fig. 1 shows the experimental system. The motor frame was connected to 3phase source through ground line and 3 capacitors. Fig. 2(a) shows the common-mode current which flows the ground line, and Fig. 2(b) shows the normal-mode current which flows one of the motor terminals.
The waveforms contain several kinds of damped oscillations with different frequencies, which indicates that the synchronous motor cannot be modeled as a simple L-C-R circuit. Then, mathematical the model (transfer function) which can simulate behavior of the synchronous motor in the wider frequency region is needed.
The common-mode and normal-mode equivalent circuit and the calculation technique for the circuit constant has been proposed in the earlier papers.
However, by the conventional technique, troublesome tasks, such as measurment of frequency characteristic, and reading out of geometrical features drawn from the measured data.
In order to cope with these problems, the system identification technique is used. By the technique, a mathematical model is identified from the input current and voltage data test of a PM Synchronous motor using a circuit as shown in Fig. 1 . The identification procedure is as follows. This paper deals with the expression of the high-frequency model of permanent magnet synchronous motor (PMSM) driven by a PWM inverter. The leakage current (common-mode current) flows through stray capacitance among stator windings and iron core (frame) of a synchronous motor at the switching instants of inverter transistors. A mathematical model of high-frequency model of PMSM are derived voltage and current data at the time of a PWM inverter drive based on system identification. It is verified that the proposed model can simulate oscillating current of various operating points on some motors.
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Common-mode
Normal-mode a 0 3.685 × 10 41â 0 2.541 × 10 32 a 1 1.914 × 10 35â 1 3.290 × 10 27 a 2 3.032 × 10 29â 2 2.641 × 10 21 a 3 2.116 × 10 22â 3 1.285 × 10 15 a 4 1.617 × 10 15â Table 3 . Identified coefficients of test-machine C.
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